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PAPER DOCUMENT PROCESSING
APPARATUS, PAPER DOCUMENT
PROCESSING METHOD, AND COMPUTER
READABLE MEDIUM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority under 35
U.S.C. 119 from Japanese Patent Application No. 2008-
050495 filed Feb. 29, 2008.

BACKGROUND

1. Technical Field

The present invention relates to a paper document process-
ing apparatus, a paper document processing method, and a
computer readable medium, and more particularly to support-
ing a confirmation operation of the user through a process for
reading the images of various kinds of paper documents exist-
ing in large quantities.

2. Related Art

Various kinds of paper documents existing 1n large quan-
tities are scanned by a copying machine to acquire the
attribute i1nformation such as the papers number or date
described on the paper documents through an OCR (Optical
Character Recognition) process, as well as acquiring the
document 1mages, 1n which an operation for confirming the
scanned 1mage by visual ispection 1s generally performed
for the paper document that fails 1n acquiring the attribute
information, using a display on another terminal such as a PC,
for example.

SUMMARY

According to an aspect of the present invention, a paper
document processing apparatus including: a document image
acceptance unit that accepts an 1mage acquired by scanning a
document described on a paper document as a document
image; a document image recording unit that records the
document 1image 1n a storage; an attribute information acqui-
sition unit that acquires attribute information described on the
paper document based on the document image; an acquisition
result evaluation unit that evaluates whether an acquisition
result of attribute information by the attribute information
acquisition unit 1s affirmative or negative; a medium output
unit that outputs information indicating a scan status of the
paper document that 1s formed on a medium while specifying

the document image for which the acquisition result of
attribute information 1s evaluated negative by the acquisition
result evaluation unit; a medium acceptance unit that accepts
the information formed on the medium by scanning the
medium; and an attribute information reacquisition unit that
reacquires the attribute information of the document image
by specitying the document image 1n accordance with the
information accepted by the medium acceptance unit.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiment of the present invention will be
described 1n detail based on the following figures, wherein:

FIG. 1 1s a block diagram showing an example of func-
tional blocks representing the functions implemented by a
paper document processing apparatus according to an
embodiment of the invention;
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2

FIG. 2 1s a flowchart showing an example of the flow of a
scan process for scanning various kinds of paper documents

existing 1n large quantities to issue a reacquisition support
sheet;

FIG. 3 1s a flowchart showing an example of the flow of a
re-input acceptance process for enabling the user to re-input
the attribute information in accordance with the 1ssued reac-
quisition support sheet;

FIG. 4 1s a flowchart showing a modification of the tlow of
the scan process for scanning the paper documents existing in
large quantities to 1ssue the reacquisition support sheet;

FIG. 5 1s a flowchart showing a modification of the flow of
the re-input acceptance process for enabling the user to re-
input the attribute information in accordance with the 1ssued
reacquisition support sheet; and

FIG. 6 1s a view for conceptually explaining an operation
for acquiring the attribute information by the user of an MET
according to the embodiment.

DETAILED DESCRIPTION

The preferred embodiments of the present invention will be
described below with reference to the drawings.

FIG. 1 15 a block diagram showing a hardware configura-
tion and a functional configuration of a paper document pro-
cessing apparatus 1 according to an embodiment of the mven-
tion. Herein, the paper document processing apparatus 1 1s
mounted on a multi-function device having a copy function, a
print function and a scan function, for example. This multi-
function device 1s generally called an MFP (Multi Function
Peripheral). The user of the paper document processing appa-
ratus 1 according to this embodiment instructs the paper
document processing apparatus 1 to perform an operation for
acquiring various attribute information from the paper docu-
ment by scanming various kinds of paper documents existing
in large quantities.

FIG. 6 1s a view for conceptually explaining an operation
for acquiring the attribute nformation according to the
embodiment. The user 1nstructs an MFP 72 to scan the paper
documents 71 existing in large quantities successively, as
shown 1n FIG. 6A. And the MFP 72 acquires the attribute
information described on each paper document, and stores the
attribute information in a storage part 73 connected to the
MEFP 72. Especially if the attribute information described on
the paper document can not be read due to bending of paper in
scanning, for example, the MEFP 72 specifies the paper docu-
ment, and outputs information indicating 1ts scan status onto
a reacquisition support sheet 74 of a predetermined sheet-like
image recording medium. After scanmng the paper docu-
ments 71 successively, the user mstructs the MFP 72 to read
the outputted reacquisition support sheet 74, as shown in FI1G.
6B. In the MFP 72 that reads the reacquisition support sheet
74, a program for supporting the user to perform an operation
of confirming the attribute information 1s started, and the user
instructs the MFP 72 to reacquire the attribute information
and accumulate it 1n the storage part 73, while confirming the
information outputted on the reacquisition support sheet.

The paper document processing apparatus 1 comprises a
control part 2, a storage part 3, a scanner part 4, a printer part
5, and a Ul part 6. The paper document processing apparatus
1 of this embodiment 1s mounted on the hardware such as a
stationary copying machine, for example, whereby various
functions of the paper document processing apparatus 1 can
be implemented by the user’s operation.

The control part 2 1s a program control device such as a
CPU (Central Processing Unit). The control part 2 comprises
the functional blocks of a document 1mage acceptance part
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21, a document 1image recording part 22, an attribute infor-
mation acquisition part 23, an acquisition result evaluation
part 24, a partial execution part 25, a medium output part 26,
an execution result recording part 27, a medium acceptance
part 28, and an attribute information reacquisition part 29, in
which each function 1s implemented by executing a program
according to the embodiment of the invention. This program
may be stored and provided in various kinds of computer
readable information storage medium such as a CD-ROM or
DVD-ROM, or distributed via communication means such as
internet. The details of each function will be described later.

The storage part 3 1s composed of a memory device such as
a RAM (Random Access Memory) or a ROM (Read Only
Memory) or a hard disk. This storage part 3 stores the pro-
gram (solftware) executed by the control part 2. Also, this
storage part 3 operates as a work memory holding various
kinds of data for use 1n the process of the control part 2.

The scanner part 4 comprises an image scanner. This scan-
ner part 4 reads the image described on the sheet-like 1image
recording medium such as paper or synthetic resin film as
image data 1n accordance with an instruction mnputted from
the control part 2. In this embodiment, the document
described on the paper document i1s read as the document
image, and outputted to the control part 2. This document
image 1s, for example, image data 1n a bitmap format in which
the document including text, line-work or photo 1s repre-
sented.

The printer part 5 comprises an output device such as a
laser printer or an ink jet printer. This printer part 5 forms the
image based on 1mage data inputted from the control part 2 on
the sheet-like image recording medium such as paper or syn-
thetic resin film, for example, in accordance with an nstruc-
tion inputted from the control part 2.

The UI part 6 comprises a touch panel, a liquid crystal
display and an mput device (keyboard, mouse, touch panel,
etc.). This Ul part 6 displays a screen (e.g., a menu screen that
prompts the user to input an mstruction) based on data input-
ted from the control part 2 1n accordance with an 1nstruction
inputted from the control part 2. Also, the Ul part 6 accepts the
input of the instruction from the user and outputs the 1nput
contents to the control part 2.

Herein, 1n the operation for the user of the paper document
processing apparatus 1 to scan various kinds of paper docu-
ments existing 1n large quantities and acquire various attribute
information of those paper documents, the details of the func-
tion implemented by each functional block included 1n the
control part 2 will be described below. As the premise for each
functional block to function, first of all, the user initializes the
paper document processing apparatus 1. The paper document
processing apparatus 1 automatically performs a scan process
for reading large amounts of paper documents as the images
with this 1nitialization.

The document 1image acceptance part 21 reads the docu-
ment image by scanning the document described on the paper
document through the scan process 1n the scanner part 4. The
document 1mage acceptance part 21 accepts the document
image ol 1image data by performing the scan process in the
scanner part 4, every time the paper document 1s supplied to
the scanner part 4.

The document 1image recording part 22 records the docu-
ment 1image accepted by the document 1image acceptance part
21 1n the storage part 3. The document 1image recording part
22 records the document image 1n the storage part 3, every
time the document 1mage acceptance part 21 accepts the
document image. Also, the document image recording part 22
records the document 1image associated with the identification
information of the document 1mage.
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Then, the attribute information acquisition part 23 gener-
ates the attribute information from the document image
recorded by the document image recording part 22, and
acquires the attribute information by recording the generated
attribute information associated with the 1dentification infor-
mation of the document 1image 1n the storage part 3. Herein,
since the attribute information 1s associated with the 1dentifi-
cation information, the attribute information 1s associated
with the document image associated with the identification
information. Also, this attribute information 1s the “creation
date”, “creator”, “creation number” and so on of the paper
document, for example, and may be the information indicat-
ing the property or feature of the paper document or the
information for classifving the paper documents. The
attribute mformation i1s described 1n various layouts in accor-
dance with the kind of paper document. A process for the
attribute information acquisition part 23 to read the attribute
information from the document 1image 1s performed by rec-
ognizing the character described on the paper document
mainly through an OCR process. In the following, the con-
tents of a process (first recognition process) for the attribute
information acquisition part 23 to generate the attribute infor-
mation will be further specifically described below.

First of all, the attribute information acquisition part 23
performs a process for limiting the amount of information
displayed by the document 1mage (hereinatfter, referred to as
a first image process), such as limiting the number of grada-
tions used for the document 1mage through a binarization
process, or limiting the display of pixels through a filter for
removing the 1solated point, for example, for the document
image. Through this first image process, the processing speed
of the OCR process by the attribute information acquisition
part 23 1s enhanced.

Then, the attribute information acquisition part 23 1denti-
fies the layout of the document image from the document
image (hereinafter, first 1mage) subjected to the first image
process. Herein, the layout 1s the information designating the
area where the text, line-work or photo described on the paper
document exists, and 1dentified from the arrangement of char-
acter string and the ruled line 1n the document 1image. Also,
the information indicating the kind of paper document corre-
sponding to the layout of the paper document and the name of
attribute information that each kind of paper document has
are recorded 1n the storage part 3. The attribute information
acquisition part 23 identifies the layout of the document
image, and extracts the area where the character string exists
in the document 1mage to recognize the character string in the
extracted area. And 1f this recognized character string 1s the
name ol attribute information provided for the paper docu-
ment of the kind corresponding to the i1dentified layout, the
attribute 1nformation acquisition part 23 judges the area
where the attribute information i1s described, starting from the
area where the name of attribute information exists. This area
where the attribute information 1s described 1s, for example,
the area partitioned by the ruled line surrounding the area
where the name of attribute information exists. And the
attribute information acquisition part 23 recognizes the
attribute information from the area where the attribute infor-
mation 1s described. In this way, the attribute information
acquisition part 23 generates the attribute information from
the document 1image, and records the attribute information
associated with the i1dentification information in the storage
part 3. The attribute information acquisition part 23 records
the character string “unrecognizable” associated with the
identification information of the document 1image 1n the stor-
age part 3, 1f the character string corresponding to the name of
attribute mnformation can not be recognized from the docu-
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ment 1image, or the character string does not exist in the area
where the attribute information 1s described.

The information of coordinates in the paper document
indicating the area where the attribute information 1is

described may be further recorded associated with the kind of 5

the paper document corresponding to the layout 1n the storage
part 3. In this case, the attribute information acquisition part
23 1dentifies the layout of the document image, and generates
the attribute information 1n accordance with the information
ol coordinates associated with the kind of paper document
corresponding to the identified layout.

The acquisition result evaluation part 24 evaluates whether
the acquisition result of the attribute information represented
in the document 1mage by the attribute information acquisi-
tion part 23 1s aflirmative or negative. Herein, whether the
evaluation of the acquisition result evaluation part 24 1s aflir-
mative or negative depends on the presence or absence of the
character string indicating the attribute information that the
attribute 1nformation acquisition part 23 records associated
with the document 1mage in the storage part 3, or 1ts correct-
ness or icorrectness. More specifically, for example, when
the attribute information acqusition part 23 acquires the
attribute information of “creation date”, the evaluation of the
acquisition result of attribute information by the acquisition
result evaluation part 24 1s negative, if the creation date con-
tains wrrelevant character string such as “January 23A”, the
character string does not indicate the creation date such as
“500 yen”, or the character string 1s out of the predetermined
range of the information indicating the date such as “February
317. Also, when the character string of “creation date” corre-
sponding to the name of attribute mformation can not be
recognized from the document 1image, or when the character
string does not exist in the area where the attribute informa-
tion 1s described, the acquisition result 1s evaluated as nega-
tive. Further, when the attribute information acquisition part
23 cannot 1dentify the layout and the kind of paper document
1s unknown, such as when the paper document has a large
told, the acquisition result evaluation part 24 evaluates the
acquisition result to be negative, because the attribute 1nfor-
mation described on the paper document 1s unknown. On the
other hand, when the character string indicating the date such
as “January 23” or “January 23 (in Chinese character)” 1s
acquired, the acquisition result acquisition part 24 evaluates
the acquisition result of attribute information to be aflirma-
tive.

Term “Affirmative” means a state where a relationship
between an 1tem name of the attribute information and an
attribute value of corresponding to the 1item name 1s 1nconsis-
tent. Further, term “negative” means a state where a relation-
ship between an item name of the attribute information and an
attribute value of corresponding to the item name 1s consis-
tent.

Herein, when the acquisition result evaluation part 24
evaluates the acquisition result of attribute information rep-
resented 1n the document 1image to be negative, each of the
partial execution part 25 and the medium output part 26
performs the respective processing. First of all, a process
performed by the partial execution part 25 will be described
below.

The partial execution part 25 performs at least part of a
recognition process (hereinatter, second recognition process)
different from the {first recognition process to acquire the
attribute information of the document 1mage again for the
document 1image 1n which the acquisition result evaluation
part 24 evaluates the acquisition result of attribute informa-
tion to be negative. The partial execution part 25 performs an
image process (hereinafter, second 1mage process) for cor-
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recting the shape of character string indicating the described
attribute information as a part of this second recognition
process for the document image evaluated as negative.
Through this second 1image process, the recognition ratio of
character string indicating the attribute information repre-
sented 1n the document image 1s improved. Herein, the second
image process includes a skew correction process for correct-
ing a slight inclination of document image, a process for
separating the character contact with the ruled line from the
ruled line 1n the document 1image, a process for scaling up the
character to the size suitable for the OCR process while
maintaining the smoothness of the contour of small character,
a process for smoothing the character contour line by remov-
ing 1irregularities of one dot level on the contour line of char-
acter, and a floating binarization process for making the bina-
rization using two or more thresholds by locally deciding
them 1n the area where the character exists, for example. The
second 1mage process may be performed for the document
image or the first image.

Also, the second recognition process may judge the area
where the attribute information 1s described, and perform the
second 1mage process for only this area to recognize the
attribute information, or may perform the second 1mage pro-
cess for the entire document 1mage and judge the area where
the attribute information 1s described to recognize the
attribute mnformation. The control part 2 performs the second
recognition process to generate the attribute information from
the document 1image. The partial execution part 25 1n this
embodiment performs the second 1image process for the docu-
ment 1mage as a part of the second recognition process, but
may perform all of the second 1image process for the docu-
ment 1mage. Also, the second recognition process 1n this
embodiment 1s different in the 1mage process for the docu-
ment 1mage from the first recognition process, but may be
different in the OCR process for recognizing the character
string of attribute information from the first recognition pro-
Cess.

The execution result recording part 27 records the docu-
ment image (hereinafter, second 1image) subjected to the sec-
ond 1mage process, which 1s the result of performing a part of
the second recognition process by the partial execution part
235, 1n the storage part 3. Also, this second 1image 1s recorded
associated with the identification information of the docu-
ment 1mage.

In addition, a difference between the first recognition pro-
cess and the second recognition process 1s summarized as
follows.

The first recognition process 1s to recognize the attribute
information aiter the process for limiting the amount of infor-
mation displayed by the document image 1s only performed.
Further, the second recognition process 1s to recognize the
attribute information after at least one of the process for
correcting the information displayed by the document image
1s performed.

A process of the medium output part 26 will be described
below.

Particularly, the medium output part 26 specifies the docu-
ment 1image for which the acquisition result of the attribute
information by the acquisition result evaluation part 24 1s
evaluated as negative, and forms the image indicating the scan
status of the paper document on which the document of the
document 1image 1s described on a reacquisition support sheet
for output. On the reacquisition support sheet of this embodi-
ment, the image including a QR code as the identification
information for speciiying the document image for which the
acquisition result of the attribute information 1s negative and
the second 1mage are formed. The medium output part 26
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outputs the reacquisition support sheet to the printer part 5.
Though 1n this embodiment, the information formed on the
reacquisition sheet mcludes the QR code, the mformation
may be a bar code or ID mformation of the paper document,
or the document image may be specified by the second image.

The user of the paper document processing apparatus 1 can
coniirm whether the paper document 1s normally scanned or
not, or whether the paper document 1s folded and scanned or
not by perusing the second image formed on the reacquisition
support sheet. Though 1n this embodiment, the second 1image
as the information indicating the scan status 1s formed on the
reacquisition support sheet, the information indicating the
scan status may not be the second 1mage, but may be the
document 1mage read from the paper document by the scan-
ner part 4, or the first image. For the second image for which
the process for improving the recognition ratio of the attribute
information 1s performed, the attribute information 1s easily
confirmed by visual inspection of the user, whereby the
medium output part 26 of this embodiment forms the second
image on the reacquisition support sheet. The second 1image
formed on the reacquisition support sheet indicates the result
of executing at least a part of the second recognition process
by the partial execution part 25. Also, a plurality of 1images
composed of the second image and the QR code may be
tormed on one reacquisition support sheet, or one image may
be formed. In the latter case, the reacquisition support sheet 1s
printed out by the number of paper documents where the not
acquired attribute information exists.

In the above way, 1 various kinds of paper documents
ex1isting 1n large quantities are all scanned, and accepted as the
document 1images, the reacquisition support sheet that speci-
fies the document 1mage where the not acquired attribute
information exists 1s outputted by the medium output part 26.
In the following, a process for reacquiring the attribute infor-
mation 1n which the user instructs the paper document pro-
cessing apparatus 1 to read the reacquisition support sheet
outputted in the above way will be described below. As the
premise for this process, for example, if the scanner part 4
scans the reacquisition support sheet, a predetermined pro-
gram recorded 1n the storage part 3 1s started, and the touch
panel 1n the Ul part 6 1s changed to the display that prompts
the user to confirm the attribute information. The user makes
the mput for confirming the attribute information while refer-
ring to the second 1image formed on the reacquisition support
sheet, or re-mnputs the attribute information, whereby the
paper document processing apparatus 1 reacquires the
attribute information.

First of all, the medium acceptance part 28 reads the image
formed on the reacquisition support sheet 1n the scanner part
4, specifies the document 1mage for which the acquisition
result of the attribute information by the acquisition result
evaluation part 24 1s negative, and accepts the information
indicating the scan status.

And the attribute information reacquisition part 29 firstly
specifies the document image with the identification informa-
tion indicated i the QR code of the reacquisition support
sheet, and prompts the user to confirm the attribute informa-
tion associated with the specified document image to acquire
the attribute information again. More specifically, the
attribute information reacquisition part 29 calls the second
image that the execution result recording part 27 records 1n
the storage part 3 according to the identification information
indicated on the reacquisition support sheet, extracts the area
where the attribute information 1s described from this second
image, and recognizes the attribute information through the
OCR process. And the attribute information reacquisition part
29 displays the attribute information generated from the sec-
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ond 1mage on the UI part 6. The user judges whether the
attribute information displayed on the Ul part 6 1s correct or
not while confirming the second image formed on the reac-
quisition support sheet. The user, if judging that the attribute
information 1s correct, makes the mput for confirmation on
the Ul part 6, or 11 judging that the attribute information 1s
incorrect, makes the mput for modilying the attribute infor-
mation on the UP part 6. The attribute information reacqui-
sition part 29 accepts the attribute information inputted by the
user, and records it associated with the i1dentification infor-
mation of the document 1image 1n the storage part 3 to acquire
the attribute information again.

The document image may be displayed 1n reduction on the
touch panel of the Ul part 6. The document image displayed
on the touch panel may be the document 1mage read from the
paper document by the scanner part 4, or the first image or the
second 1mage, or may or may not be the same 1mage as the
reacquisition support sheet.

When the user can not recognize the attribute information
from the document image formed on the reacquisition sup-
port sheet, such as when the scanner part 4 performs the scan
process for the folded paper document, the Ul part 6 may
accept the mput of the user to cancel the document image
recorded in the storage part 3. In this case, the user 1nstructs
the paper document processing apparatus 1 to re-scan the
paper document on which the canceled document 1mage 1s
formed to acquire the attribute information.

FIG. 2 1s a flowchart showing an example of the flow of a
scan process for scanning various kinds of paper documents
ex1isting 1n large quantities to 1ssue the reacquisition support
sheet. First of all, the control part 2 controls the scanner part
4 to scan the paper document to acquire the document image
(5201). Then, the control part 2 appends the i1dentification
information to the document 1image obtained by scanning the
paper document and stores the document image and the 1den-
tification 1mage (S202). And the control part 2 generates the
first image by performing the first image process for binariz-
ing the stored document 1mage (S203). Further, the control
part 2 generates and acquires the attribute information from
the document 1mage by reading the attribute information
from the first image (S204). In this process for generating the
attribute information, first of all, the control part 2 generates
the first image, and 1dentifies the layout from this first image
to 1dentity the kind of document. And the control part 2
extracts the area where the attribute information 1s described
from the first image, and recognizes the attribute information
from the area through the OCR process to acquire the attribute
information.

At S205, the control part 2 evaluates whether the acquisi-
tion result of the attribute information 1s affirmative or not.
And at S206, the control part 2 judges whether the acquisition
result of the attribute information 1s aflirmative or negative. I
the acquisition result 1s affirmative (YES), the acquired
attribute information 1s stored associated with the identifica-
tion mformation in the storage part 3 (S207). On the other
hand, 11 the acquisition result 1s negative (NO) at S206, the
control part 2 generates the second 1mage by performing the
second 1mage process such as a skew correction process for
the document 1image (5208). And at S209, the control part 2
acquires the attribute information from the second 1mage 1n
the same way as S204. If the attribute information can be
acquired from the second image at S209, the control part 2
stores the attribute information associated with the 1dentifi-
cation information in the storage part 3 (5210). At S211, the
control part 2 generates the ID 1image such as the QE code
indicating the identification information of the document
image. At S212, the image formed on the reacquisition sup-
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port sheet 1s generated from the ID 1mage at S211 and the
second 1mage at S208. And at S213, the control part 2 controls
the printer part 5 to output the reacquisition support sheet.
After the processing at S207 and S213, the control part 2
tudged whether or not the paper document 1s scanned con-
tinuously at S214. I all the paper documents existing in large
quantities are scanned to store the attribute information or
print the reacquisition support sheet for each document image
(NO), this scan process involving 1ssuing the reacquisition
support sheet 1s ended. On the other hand, 11 the paper docu-
ment to be scanned remains (YES), the paper document 1s
scanned continuously (S201).

FIG. 3 1s a flowchart showing an example of the flow of a
process for re-acquiring the attribute information 1n accor-
dance with the 1ssued reacquisition support sheet. FIG. 3 1s
the tflow 1n the case where the scan status for one paper
document 1s indicated on one reacquisition support sheet, and
t
t.

ne mformation specitying the document image 1s carried
nereon. First of all, the user sets the reacquisition support
sheet on the scanner part 4, and the control part 2 controls the
scanner part 4 to read the reacquisition support sheet (S301).
At 8302, the control part 2 reads the identification informa-
tion from the ID image described on the reacquisition support
sheet, and inquires the document 1mage associated with the
identification information from the storage part 3 to display 1t
on the Ul part 6. At S303, the attribute information associated
with the document 1mage 1s likewise displayed on the Ul part
6 1n accordance with the identification information indicated
by the ID image. And the user confirms the attribute informa-
tion 1n accordance with the display on the UI part 6 and the
image ol the reacquisition support sheet (S304). IT the user
judges the image of the reacquisition support sheet to be
correct by visual inspection for the attribute information dis-
played on the Ul part 6 (YES), the control part 2 accepts the
confirmation mput by the user, and stores the attribute infor-
mation associated with the identification information (S308).

On the other hand, 11 the user judges the attribute informa-
tion displayed on the UI part 6 to be incorrect by visual
ispection (NO), the control part 2 directs the user to judge
whether or not the document 1image and the i1dentification

information are stored 1n the storage part 3 (S305). Herein, 1

the paper document 1s normally scanned to acquire the docu-
ment 1mage, but the user can judge by visual imnspection that
the description of a part of the attribute information 1s erro-
neously recognized, for example, the control part 2 saves the
document 1mage and the identification information in the
storage part 3 (YES), and accepts the modified input of the
attribute information by the user on the Ul part 6 (S306). I the
modified input of the attribute mnformation 1s made at S306,
the control part 2 stores the attribute information associated
with the i1dentification information at S308. Also, 1f the user
can judge by visual inspection that the paper document 1s not
normally scanned (NO), such as when the folded paper docu-
ment 1s scanned, for example, the control part 2 controls the
Ul part 6 to accept the input of deleting the document 1image
and the 1dentification information (S307). Though the above
flow 1s one for the re-1nput accepting process with the reac-
quisition support sheet indicating the scan status for one
paper document, 1f another reacquisition support sheet exists,
the same process 1s repeated.

The process implemented by the paper document process-
ing apparatus 1 of this embodiment has been described above.
In the above embodiment, the partial execution part 25 per-
forms at least a part of the second recognition process for the
document image for which the acquisition result evaluation
part 24 evaluates to be negative and stores the execution result
in the storage part 3, the attribute information reacquisition
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part 29 calls the execution result from the storage part 3 to
acquire the attribute information generated through the sec-
ond recognition process. In the following, a modification of
the process pertormed by the paper document processing
apparatus 1 will be described below. In this modification, the
partial execution part 25 performs at least a part of the second
recognition process for the document image for which the
acquisition result evaluation part 24 evaluates to be negative,
and forms the information indicating the execution result on
the reacquisition support sheet for output, and the attribute
information reacquisition part 29 acquires the execution
result from the reacquisition support sheet to acquire the
attribute information generated through the second recogni-
tion process.

FIG. 4 1s a flowchart showing a modification of the flow of
the scan process for scanning various kinds of paper docu-
ments existing 1n large quantities to issue the reacquisition
support sheet. The tflow (FIG. 4) of this modification and the
flow (FIG. 2) of the above scan process are 1dentical, except
that the flow (FIG. 4) of the modification does not have the
steps corresponding to step S208 ol acquiring the attribute
information from the generated second 1image and step S209
of storing the acquired attribute information.

FIG. 5 1s a flowchart showing a modification of the tlow of
the process for reacquiring the attribute information 1n accor-
dance with the 1ssued reacquisition support sheet. A differ-
ence between the flow (FIG. 5) of this modification and the
flow (FIG. 3) of the process for reacquiring the attribute
information in this embodiment 1s that the flow (FIG. 3) of the
above embodiment does not have the steps corresponding to
step S503 of reading the second 1image from the reacquisition
support sheet and step S3504 of acquiring the attribute infor-
mation from the read second image. Also, in the flow (FIG. §)
of the modification, the control part 2 displays the attribute
information acquired at S504 on the Ul part 6 at S505,
whereas 1n the flow (FIG. 3) of the above embodiment, the
control part 2 inquires the attribute information associated
with the document 1mage from the storage part 3 1n accor-
dance with the 1dentification information indicated by the ID
image described on the reacquisition support sheet and dis-

plays 1t on the Ul part 6 at S303. Except for these points, the
flow (FIG. 5) of the modification and the flow (FI1G. 3) of the
above embodiment are 1dentical.

Though in the above embodiment and the modification, the
document image and the attribute information are associated
with the identification information of the document 1image,
the attribute information may be associated with the docu-
ment 1mage 1tself. Also, though the medium output part 26
specifies the document 1mage and forms the 1D 1mage 1ndi-
cating the identification information such as the QR code and
the document image as the mformation imndicating the scan
status on the medium, 1t may specily the document image and
form only the document 1image, the first image or the second
image as the information indicating the scan status on the
medium.

The foregoing description of the embodiments of the
present invention has been provided for the purposes of 1llus-
tration and description. It 1s not intended to be exhaustive or
to limit the invention to the precise forms disclosed. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in the art. The embodiments were chosen
and described 1n order to best explain the principles of the
invention and its practical applications, thereby enabling oth-
ers skilled in the art to understand the invention for various
embodiments and with the various modifications as are suited
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to the particular use contemplated. It 1s intended that the
scope of the mvention defined by the following claims and
their equivalents.

What 1s claimed 1s:

1. A paper document processing apparatus comprising:

a document 1mage acceptance unit that accepts a document
image acquired by scanning a paper document;

a document 1mage recording unit that records the docu-
ment 1image and 1dentification information in a storage,
the 1dentification information relating to the document
1mage;

an attribute information acquisition unit that acquires
attribute i1nformation written in letters on the paper
document by a first recognition method from a first
image generated by a first image process performed on
the document image;

an acquisition result evaluation unit that evaluates whether
an acquisition result of the attribute nformation
acquired by the attribute information acquisition unit 1s

allirmative or negative;

a partial execution unit that, at a point in time when the
acquisition result 1s negative, acquires attribute informa-
tion by a second recognition method from a second
image generated by a second 1image process performed
on the first image, wherein the second recognition
method 1s different from the first recognition method
and the second image process generates the second
image through the processing of information displayed
in the first image;

a medium output unit that outputs a medium on which the
identification 1nformation and the second image are
printed;

a medium acceptance unit that accepts the identification
information and second 1image printed on the medium by
scanning the medium; and

an attribute information reacquisition unit that reacquires
the attribute information of the paper document from the
second 1mage scanned by the medium acceptance unit.

2. The paper document processing apparatus as claimed in

claim 1, further comprising:

an execution result evaluation unit that evaluates whether
an execution result of the attribute information acquired
by the partial execution unit 1s affirmative or negative.

3. The paper document processing apparatus as claimed in

claim 2,
wherein
the medium outputted by the medium output unit indicates

the execution result of the partial execution unit, and
the attribute information reacquisition unit acquires the
execution result indicated by the medium.

4. The paper document processing apparatus as claimed in

claim 2, further comprising:

an execution result recording unit that records the execu-
tion result of the partial execution unit 1n the storage.

5. The paper document processing apparatus as claimed in

claim 1,
wherein
the first image process generates the first image by remov-

ing information displayed in the document image.

6. A paper document processing method comprising:

accepting a document 1image acquired by scanning a paper
document;:

recording the accepted document image and 1dentification
information 1n a storage, the identification information
relating to the document 1image;
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acquiring attribute information written i letters on the
paper document by a first recognition method from a
first image generated by a first image process performed
on the document 1image;

evaluating whether an acquisition result of the acquired

attribute information from the first image 1s affirmative
or negative;

at a point 1n time when the acquisition result 1s evaluated

negative:

acquiring attribute information by a second recognition
method from a second 1image generated by a second
image process performed on the first image, wherein
the second recognition method 1s different from the
first recognition method and the second 1mage pro-
cess generates the second image through the process-
ing of information displayed 1in the first image;

outputting a medium on which the identification infor-
mation and a second 1mage are printed;

accepting the idenftification information and second
image printed on the medium by scanning the
medium; and

reacquiring the attribute information of the paper docu-
ment from the second image printed on the medium.

7. The paper document processing method as claimed 1n
claim 6,

wherein

the first image process generates the first image by remov-

ing imformation displayed in the document 1image.

8. The paper document processing method as claimed 1n
claim 6, further comprising:

evaluating whether an execution result of the attribute

information reacquired from the second image 1s aifir-
mative or negative.

9. A non-transitory computer readable medium storing a
program causing a computer to execute a process for reading
images of various kinds of paper documents existing 1n large
quantities, the process comprising:

accepting a document 1image acquired by scanning a paper

document;

recording the accepted document 1image and 1dentification

information 1n a storage, the identification information
relating to the document 1image;

acquiring attribute information written i letters on the

paper document by a first recognition method from a
first image generated by a first image process performed
on the document 1mage;

evaluating whether an acquisition result of the acquired

attribute information from the first image 1s affirmative
or negative;

at a point 1n time when the acquisition result 1s evaluated

negative:

acquiring attribute information by a second recognition
method from a second 1image generated by a second
1image process performed on the first image, wherein
the second recognition method 1s different from the
first recognition method and the second 1mage pro-
cess generates the second 1mage through the process-
ing of information displayed 1in the first image;

outputting a medium on which the identification infor-
mation and a second 1mage are printed;

accepting the idenftification information and second
image printed on the medium by scanning the
medium; and

reacquiring the attribute information of the paper docu-
ment from the second image printed on the medium.

10. The non-transitory computer readable medium as
claimed 1n claim 9,
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wherein cvaluating whether an execution result of the attribute
the first image process generates the first image by remov- information reacquired from the second 1image 1s ailir-
ing information displayed in the document 1image. mative or negative.

11. The non-transitory computer readable medium as
claimed 1n claim 9, wherein the process further comprises: %k ok ok *
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